This study aims to determine the symptoms of virus attacks on potato crops, identification of viruses that attack potato plants in Pancasari village, Bali, efectivity of thermotherapy technique to eliminate in vivo potato. The research was taken using purposive sampling technique and complete random program. Virus symptoms were observed on two potato fields. Serological test employed DAS-ELISA with PVX, PVS, PVY and PLRV antiserum. In vivo elimination virus were done by thermoteraphy in 37°C±1°C (4 days), 34°C±1°C (3 days) on 3 weeks and 33°C±1°C (4 days), 30°C±1°C (3 days) on 2 weeks. Results of the study at Pancasari Village Bali shown varied symptoms on potato leaves, such as mottle, mosaic, malformation, leafroll, witchesbroom. Through serological test, had identified viruses were 11.11% PVX, 55.56% PVS, 80% PVY and 11.11% PLRV which were infected farmer's potato. In vivo thermotherapy was succeed decreasing PVS and PVY level during 2 weeks on 33°C±1°C (4 days) and 30°C±1°C (3 days).
INTRODUCTION
Potato (Solanum tuberosum L.) is one of the staple food alternatives that contain carbohydrates, essential vitamins, minerals, proteins, and iron that puts this vegetable as the fourth highest food crop in the world (Fernie and Willmitzer, 2001) . Today the government makes potatoes a priority for horticultural crops to be developed. Potatoes as one of the vegetables are quite popular among Indonesian people, including the people of Bali. In addition, potatoes can be consumed as snacks, diabetes therapy, other treatments, as well as beauty treatments (Pitojo, 2004) .
Every year the level of community consumption of potatoes is increasingly that is not comparable with the result of its production. Recorded in the year 2016 potato productivity in Indonesia only reached 18,25 ton/ha with total production 1.213.041 ton from arera of planting 66,450 hectares. This Good potato cultivation requires quality and certified seeds where the seed price is high enough. Generally, the farmers use local seeds from generation to generation to more than 4th generation, so they have a high chance of investing in viruses that contain 6-7 times of the virus and can decrease the potato production result (Mulyana, 2005; Pradjadinata, 2005) .
The main systemic diseases that are commonly found in potatoes are Potato Leaf Roll Virus (PLRV) of about 25-90%, Potato Virus Y (PVY), Potato Virus X and Potato Virus about 5-80% (Brunt, 2001; Duriat et al., 2006) . Losses that can be caused by PVY range from 30 -50% (Feng et al., 2013) . In potato-producing countries such as China, India, and the United States, potato production drops from viral infection by 80% (Brunt, 2001) . Potato Virus X (PVX) infections that attack potato crops reduces production by 30% in India (Reddy, 2010) .
The aim of this research is to know the symptom of virus attack on potato crops, the type of the virus that attacking potatoes of Granola varieties in Pancasari Village, Bali and to know the effectiveness of therapeutic technique in eliminating virus in potato in vivo. This information is expected to provide information on virus attacks and solutions to get the good quality of potato seeds that are free of virus so as to increase the production of potatoes.
MATERIALS AND METHODS
The observations were conducted in 2 farmers' lands to identify the symptoms of a viral attack. The sample of symptomatic Completely randomized Design is used when the treatment is term heat. The therotherapy was performed at 37°C (4 days) and 34°C (3 days) for 3 weeks, also at 33°C (4 days) and 30°C (3 days) for 2 weeks.
RESULTS AND DISCUSSION

Symptoms On Leaf
The easiest way to observe the virus attack on potato crops in the land is to observe of the leaves and the plant habitus.
There are three types of abnormalities in potato that attack by the virus i.e mottle, mosaic, malformation, curl, dwarf, rugose, witchesbroom, and wavy edges (Fig. 1) . 
Fig
Detection of Potato Virus with DAS-
ELISA Technique
The plant samples were obtained from 2 different lands. Based on the symptoms was found in the two lands, the confirmation of the presence of virus in potato plants using the DAS-ELISA serology test had been done (Table 2 , Table 3 ).
The result of serology test by DAS- (Table 4) . 
Potato Thermotherapy
The virus elimination in potato can be done by applying the thermotherapy method.
Potato tuber tubes that detected by PVX, PVS, PVY and PLRV are samples for viral elimination with the technique.
Thermotherapy was performed on a sample of harvested potato tubers on land A (Fig. 4) and harvested potato tubers on the soil B (Fig. 5) . 
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Confirmation of Elisa after Themotherapy
The serological tests on potato leaf samples were performed before and after heat treatment was applied. The following table presents a comparison of serological test results using serum PVS and PVY (Table   4 ). Mottle on the potato leaf is likely due to lack of magnesium (Mg) or iron (Fe) elements such as in tomato plants (Sawyer, 2004) .
Transmission of the virus can occur through aphids as well as agricultural tools.
In addition to transmitting the virus, aphids also suck fluid contained in the leaves, consequently the shape of the leaves can be changed (Blackman and Eastop, 2000) . Overall, this viral infection will decrease the chlorophyll content of the plant (Goodman et al., 1986) .
Incomplete photosynthesis affects potato tuber replenishment. Tuber potato tubers that are detected by the virus will tend to be small, the number of tubers a little, and the shape of the tuber is not appropriate, but it is also influenced by the intercropping physiological competence (Allen, 1972) .
Symptoms that had seen in the tubers are due to the transport of photosynthates from the source to the sink are disturbed by the presence of viruses that control phloem in plant tissue (Ariyanti, 2011) . Secondary infections, excessive water stress after a period of drought, and overheated temperatures can also affect the filling of potato tubers that resulting in imperfect tuber form (CIP-Balitsa, 1999) .
Virus on Planting as well as DAS ELISA
Serology Test Result
Mixed viral infections that were detected after the DAS-ELISA serology test was performed were likely due to the spread of aphids in the land. This is evidenced by the presence of aphids that found in some potato leaf samples in the land, so potentially causing mixed infections naturally in nature (Syller, 2012; Damayanti et al., 2015) . The PLRV, and PVX (Baldauf et al., 2006; Chatzivassiliou et al., 2008) .
Loss of the results by 50% was occurred due to a mixed infection between PVX and PVY (Brunt, 2001 ). The decrease in farmers' harvests can be attributed to the presence of viral infection in plants, where disease progression will be more severe and higher viral accumulation in mixed infections was compared with single infections of these viruses (Hameed et al., 2014) .
The mosaic symptoms of the leaves gave the highest influence on these potato tuber yields. This was similar to the statement of Taiz and Zeiger (2002) , that leaves with the greener colors contain high chlorophyll, so photosynthesis could run well and is used in the formation of carbohydrates for tubers. The decreased chloroplasts that content due to viral attack affects the potato tubers produced (Goodman et al., 1986) . The reduced surface area of the leaves due to the virus attack was occurred in the symptomatic leaves of rolls, malformations and witchesbroom. Decreased leaf surface area results in decreased photosynthesis (Yamacuchi, 2008) . The same is expressed
by Balachandran et al. (1994) who reported that the development of tobacco leaves was disrupted by viral infections.
Effort of Potato Virus Elimination by Using Theremotherapy Technique
Thermotherapy is treated on potato crops harvested from the farmers. Potatoes heat is not recommended for this thermotherapy process, this is because the heat from the sun every day is not constant (Duriat et al., 1986) . So we need a room with the appropriate temperature settings for done the thermotherapy.
